Magnetic fields are believed to play an important role in controlling the stability and contraction of dense condensations of gas and dust leading to the formation of stars and planetary systems. In the present study, the magnetic field of FeSt 1-457, a cold starless molecular cloud core, was mapped on the basis of the polarized near-infrared light from 185 background stars after being dichroically absorbed by dust aligned with the magnetic field in the core. A distinct "hourglass-shaped" magnetic field was identified in the region of the core, which was interpreted as the first evidence of a magnetic field structure distorted by mass condensation in a starless core. The steep curvature of the magnetic field lines obtained in the present study indicates that the distortion was mainly created during the formation phase of the dense core. The derived mass-to-magnetic flux ratio indicates that the core is in a magnetically supercritical state. However, the stability of the core can be considered to be in a nearly critical state if the additional contributions from the thermal and turbulent support are included. Further diffusion of the magnetic field and/or turbulent dissipation would cause the onset of dynamical collapse of the core. The geometrical relationship between the direction of the magnetic field lines and the elongation of the core was found to be in good agreement with the theoretical predictions for the formation of Sun-like stars under the influence of a magnetic field.
Introduction
The characteristics of newborn stars are thought to be determined by the physical properties of the nursing molecular cloud core prior to the onset of gravitational collapse, and the magnetic field pervading the core is believed to play an important role in controlling the stability and contraction of the core (e.g., Shu, Adams, & Lizano 1987) . It is therefore important to investigate the magnetic field structure affecting the cores of molecular clouds in the starless phase in order to clarify the initial conditions of star formation. However, such investigations are hampered by the difficulty of observing magnetic phenomena in molecular clouds.
It has been theoretically predicted that cores develop in molecular clouds through gravitational contraction and/or external compression by turbulence and shocks (e.g., Mckee & Ostriker 2007) . If the (static) magnetic field plays a dominant role in supporting a core, the core will then evolve quasi-statically through the gravitationally induced drift of neutral particles with respect to ions and magnetic fields in a process known as ambipolar diffusion (Mestel & Spitzer 1956 ). As neutral particles slowly migrate toward the center of the cloud, the mass-to-magnetic flux ratio gradually increases leading up to the onset of dynamical collapse. In the case of a weak and insignificant magnetic field, however, the core will readily initiate dynamical collapse if the internal non-magnetic support, i.e., thermal and turbulent pressure, is not sufficient. In order to investigate the stability and evolution of dense cores, it is therefore important to determine their physical properties, including information regarding the magnetic field.
If a uniform magnetic field is assumed at the initiation of contraction, the magnetic field lines frozen in the medium are expected to be dragged and distorted toward the center of the core by the contraction of the medium. The initially straight magnetic field lines are thus thought to distort into an hourglass-shaped structure under the influence of gravitation (e.g., Galli & Shu 1993a,b) . As contraction proceeds, even in the prestellar phase, a disk-like structure (a pseudodisk) is expected to form in the center by mass accretion along the magnetic field lines, with the major axis of the disk aligned perpendicular to the direction of the magnetic field. These structures, if observed, are thus considered evidence of magnetically controlled star formation.
The direction of magnetic field lines projected onto the sky can be inferred from polarimetric observations of dust emission (B ⊥ E) and/or dichroic extinction (B E). According to the general alignment mechanism for interstellar dust grains, weakly magnetized and elongated dust grains spin about an axis (minor axis) oriented parallel to the magnetic field (e.g., Davis & Greenstein 1951; Andersson, Lazarian, & Vaillancourt 2015 for review). Dust emission polarimetry, particularly at sub-millimeter to far-infrared wavelengths, has proven to be a powerful technique for tracing magnetic field structures in regions of high (column) density, such as in giant molecular clouds or dark cloud complexes (e.g., Houde et al. 2004; Matthews et al. 2002) , massive clumps/cores (e.g., Girart et al. 2009; Qiu et al. 2014) , and protostellar envelopes (e.g., Girart et al. 2006; Rao et al. 2009 ). However, polarized dust emission from cold low-mass starless cores is too weak to be detected by presently available instruments. For this reason, magnetic field structures in starless cores have only been mapped toward dense central regions with a small number of data points (e.g., Ward-Thompson et al. 2000; Crutcher et al. 2004 ). There are thus few observations of starless core tracing and resolving magnetic fields from the center to the outermost regions.
In the present study, a magnetic field map of a molecular cloud core was constructed based on deep-and wide-field observations of dust extinction polarization at near-infrared (NIR) wavelengths. Extinction by dust is less severe at NIR wavelengths than at optical wavelengths (e.g., τ 1.6µm /τ 0.5µm ∼ 0.18), allowing the observations to penetrate the core and enabling the measurements of the dichroic polarization of light from a number of background stars.
The molecular cloud core considered in the present study is FeSt 1-457, a nearby dense dark cloud core located close to the direction of the Galactic center (Feitzinger & Stüwe 1984 of its relatively isolated geometry, simple shape, and the rich stellar field lying behind it, the density structure and other physical properties of FeSt 1-457 have been studied by measuring dust extinction (column density) of thousands of background stars at NIR wavelengths (Kandori et al. 2005 ). On the basis of the density structure determined using the Bonnor-Ebert sphere model (Bonnor 1956; Ebert 1955) , FeSt 1-457 is estimated to have a radius of R = 18500 AU (144 ′′ ), a mass of M core = 3.55 M ⊙ , and a central density of ρ c = 3.5 × 10 5 cm −3 at 130 pc. The turbulent motion in the core is small (approximately 30%) compared with the thermal velocity dispersion at the gas kinetic temperature of 9.5 K in the core (Kandori et al. 2005 ; Rathborne et al. 2008) . The results of a density structure study suggest that the core is no longer maintained stable against gravitational collapse by the thermal and small turbulent pressure (Kandori et al. 2005) . No young stars possibly associated with the core have been found based on the NIR color of stars. Searches for young stellar objects (YSOs) using the Spitzer telescope (24 µm and 70 µm, Forbrich et al. 2009 ) have confirmed that the core is genuinely starless. These well-defined properties make FeSt 1-457 one of the most useful cores for studying the prestellar magnetic field structure using NIR polarimetry.
Observations and Data Reduction
In the present study, FeSt 1-457 was observed using the JHK s -simultaneous imaging camera SIRIUS (Nagayama et al. 2003 ) and its polarimetry mode SIRPOL (Kandori et al. 2006 ) on the IRSF 1.4-m telescope at the South African Astronomical Observatory (SAAO). IRSF/SIRPOL is one of the most powerful instruments for NIR polarization surveys, providing deep-(18.6 mag in the H band, 5σ in one-hour exposure) and wide-(7. ′ 7 × 7. The observed data were processed in the manner described by Kandori et al. (2006) using the Image Reduction and Analysis Facility of the National Optical Astronomy Observatory (NOAO/IRAF) and interactive data language (IDL) software (flat-field correction with twilight flat frames, median sky subtraction, and frame combine after registration). Software aperture polarimetry was carried out for a number of sources in the field of view. Point sources with a peak intensity greater than 10σ above local sky background were detected. The local background was then subtracted from the original image using the mean of a circular annulus around the source on the image. This process was carried out for each position angle image (I 0 , I 45 , I 22.5 , and I 67.5 ). The aperture radius was set to the full width at half maximum (FWHM) of the stars (2.6 pixels), and the sky annulus was set to 10 pixels with a width of 5 pixels. All sources with photometric errors greater than 0.1 mag were rejected.
The Stokes parameter for each star was obtained using I = (I 0 + I 45 + I 22.5 + I 67.5 )/2, Q = I 0 −I 45 , and U = I 22.5 −I 67.5 . The polarization degree P and polarization angle θ were then derived by P = Q 2 + U 2 /I and θ = 0.5atan(U/Q). Debiasing of P (Wardle & Kronberg 1974) was not performed, because sources having a relatively large polarization degrees (P H ≥ 1.5%) and signal-to-noise ratio (P H /δP H ≥ 4) were used for analysis (see Section 3.1). In the H band data, polarizations for a total of 6,216 stars were measured. The present paper discusses the results in the H band, where dust extinction is less severe than in the J band, and the polarization efficiency is greater than in the K s band. Figure 1 shows the H band polarization vectors for stars superimposed on an intensity image taken for FeSt 1-457, which is located in the center of the image and appears as a dark nebula representing dust obscuration of background starlight. Although there are some kinks in the orientation of the polarization vector toward the core, the polarization degree (P H ) and angle (θ H ) are relatively uniform throughout the region at a large distance from the core.
Results and Discussion

Distortion of Magnetic Fields
The uniform "off-core" component of the polarization (P H,off , θ H,off ) represents the effect of aligned dust particles along the line of sight but unrelated to the core. In this case, the values of P H,off = 3.9 ± 0.8% and θ H,off = 165 • ± 10 • were estimated using 1,115 stars with P H /δP H ≥ 4 located in the outside of the core radius ("off-core" region). Note that the off-core polarization angle, θ H,off , is in good agreement with the optical polarization data around FeSt 1-457 (θ opt = 165
From Figures 2 and 3 , the off-core component (solid line) is well aligned in θ H , whereas P H show a spread in its distribution. Spatial linear plane fitting of the off-core stars in Q/I and U/I was thus conducted. The distributions of Q/I and U/I values are independently modeled as f (x, y) = A + Bx + Cy, where x and y are the pixel coordinates and A, B, and C are the fitting parameters. The distribution of the estimated off-core polarization vectors is shown in Figure  4 . The off-core regression vectors are subtracted from the polarization vector measured for each star in order to determine the magnetic field associated with the core. After subtraction of the off-core polarization component, P H was reduced from 3.9% to 0.6%, and θ H became randomly distributed (Figures 2 and 3 , dot-dashed line). The reduced polarization degree and the randomness of the polarization angle indicate the validity of the subtraction analysis. Note that the important conclusions do not change if the subtraction of uniform vector, i.e., (P H,off , θ H,off ), is performed instead of the above plane fitting in Q/I and U/I.
The polarization distribution attributable solely to the effect of the core is shown in Figure  5 . The polarization was successfully measured for 185 background stars located within the core radius (144 ′′ ) and with a P H signal-to-noise ratio of greater than 4. Though the choice of the threshold in P H is somewhat arbitrary, a sufficient number of stars for further fitting analysis (> 100) was obtained with a relatively high signal-to-noise ratio. The stars with small polarization degrees (P H < 1.5%) are not included in the results, because their polarization angles are sensitive to the subtraction analysis of the off-core polarization components. Note that the most of the off-core stars have residual polarization degrees of less than 1.5%, as shown in Figure 2 .
In Figure 5 , the magnetic field follows a distinct axisymmetric shape reminiscent of an hourglass. The orientation of the magnetic field (magnetic axis) of the core is clearly in a north-south direction, providing angles that differed slightly from θ H,off . The large number of polarization data points toward the core makes it possible to delineate the distorted magnetic field lines. The present results represent the first observational evidence of the hourglass-shaped magnetic fields in a starless core. The magnetic field geometry composed of the superposition of the distorted hourglass field and the uniform field is described in the Appendix.
The foreground stars do not affect the results, because the expected number of foreground stars toward the entire surface of FeSt 1-457 is less than one based on the Galaxy model (Wainscoat et al. 1992 ). The far-background stars also do not affect the results, because the radio observations of FeSt 1-457 (Kandori et al. 2005) showed that there is only a single gas component in this direction.
The existence of a distorted hourglass-shaped magnetic field should be interpreted as evidence for the mass condensation process. In observations, the curvature of the magnetic field lines for FeSt 1-457 is steep, particularly in the outer region. The curvature radius of the magnetic field lines is comparable to the core radius at the outermost region of the core. This means that the mass located around the outermost region of the core should move across a large dis-tance in order to create the current distorted magnetic fields of the core. It is therefore obvious that the core radius was previously larger than the current radius and that the core contracted from far outside the current radius by dragging the frozen-in magnetic field lines. Since the core is in a nearly kinematically critical state, as shown in Section 3.3, the field distortion cannot be attributed to the dynamical collapse of the core. The observed distorted magnetic field structure is thus considered to be an imprint of the core formation process, in which mass was gathered and magnetic field lines were dragged to create the dense core. Note that the collapse of the core from the current stage could not create the steep curvature of the magnetic field lines in the outer regions of the core, because the collapse proceeds in a run-away fashion and the free-fall time is long in the diffuse outer region (see, e.g., Fiedler & Mouschovias 1993) . The steep magnetic curvature should thus be created mainly during the formation of the dense core.
It is noteworthy that the present observational data successfully trace the dust polarization into the dense part of the core because of the linearity of the relationship between the dust extinction (i.e., reddening of the stellar color) and the polarization degree ( Figure 6 ). It was found that there is no turnover in the relationship up to A V ≈ 15 mag, with a slope of P H /(H − K s ) ≈ 4.8 % mag −1 . This demonstrates that the polarization of background starlight can be used to trace the magnetic field inside cold and dense clouds, despite reports to the contrary for some dark clouds (e.g., Goodman et al. 1995; Arce et al. 1998) .
In reported sub-millimeter (submm) dust continuum polarimetry at 345 GHz for FeSt 1-457. A "polarization hole" can clearly be observed in their submm polarization data. The maximum and minimum polarization degree were measured for the diffuse outermost region of the core and the densest center, respectively, (anti-correlation between P submm and A V ). It is therefore obvious that the magnetic field geometry of the core inferred from the submm polarizations does not trace the overall magnetic properties of the core. In the present study, we therefore focus on the present NIR polarization data in order to discuss the magnetic field for FeSt 1-457.
Parabolic Modeling
The most probable configuration of magnetic field lines pervading the core, estimated using a parabolic function and its rotation, is shown in Figure 5 −2 (= 5.14 × 10 −5 arcsec −2 ) for the parabolic function y = g + gCx 2 , where g specifies the magnetic field lines, θ mag is the position angle of the magnetic field direction or the x-axis, which is measured from the north through east, and C determines the degree of curvature of the parabolic function. The observational error for each star was taken into account in the calculations of χ 2 (= n i=1 (θ obs,i −θ model (x i , y i )) 2 /δθ 2 i , where n is the number of stars; x and y are the coordinates of the ith star; θ obs and θ model are the polarization angles from the observations and the model, respectively; and δθ i is the observational error) in the fitting procedure.
The parabolic fitting appears to be reasonable because the standard deviation of the residual angles θ res = θ obs − θ fit , where θ fit is the best fit θ model , is smaller for the parabolic function (δθ res = 10.24 • , Figure 7 ) than for the uniform-field case (16.25 • ). In order to confirm this statistically, the uncertainty in δθ res was estimated by using the bootstrap method. A random number following the normal distribution with the same width as the observational error was added in each star, and fitting with the parabolic function was conducted. This process was repeated 1,000 times in order to obtain the dispersion of the resulting δθ res distribution. ) . Therefore, the existence of the distorted field is most likely real. In Figure 5 , the distorted magnetic field shape is much more apparent in the right-hand side of the core than in the left-hand side. The parabolic fitting results might be affected by the polarization vectors in the right-hand side of the core. In order to confirm this, the 100 polarization vectors located in the right half of the core were masked, and parabolic fitting was conducted by using the remainder of the vectors. Best-fit values of θ mag = 177 • and C = 5.00×10 −6 pixel −2 were obtained. These values are consistent with those obtained without a mask, and it is clear that the field distortion exists in both sides of the core.
The intrinsic dispersion δθ int = (δθ 2 res − δθ 2 err ) 1/2 estimated using the parabolic fitting was found to be 6.90 • ± 2.72 • (0.12 ± 0.048 radian), where δθ err is the standard deviation of the observational error in the polarization measurements. Note that δθ int serves as the upper limit of the intrinsic dispersion because a better choice of the function than that used in the present case (i.e., parabolic form) can reduce the dispersion in the residual angles.
Assuming that the magnetic field is frozen in the medium, the intrinsic dispersion δθ int of the magnetic field direction can be attributed to the Alfven wave perturbed by turbulence. The strength of the plane-of-sky magnetic field (B pos ) can be estimated from the relation B pos = C corr (4πρ) 1/2 σ turb /δθ int , where ρ and σ turb are the mean density of the core and the turbulent velocity dispersion, respectively (Chandrasekhar & Fermi 1953) , and C corr is a correction factor whose inclusion has been suggested by theoretical studies. In the original formulation, C corr = 1 (Chandrasekhar & Fermi 1953) , whereas in the present study, a value of C corr = 0.5 (Ostriker et al. 2001 ) was adopted. Using the data of the mean density (7.93 ± 2.51 × 10 −20 g cm −3 ) and the turbulent velocity dispersion (0.0573 ± 0.006 km s −1 ) from Kandori et al. (2005) and the value of δθ int derived in the present study, a relatively weak magnetic field was obtained as the lower limit for the total field strength (|B|): B pos = 23.8 ± 12.1 (C corr /0.5)(d/130 pc) −1/2 µG. Note that this value is the mean plane-of-sky field strength for the core.
In the error estimation, the uncertainties in the mean density, turbulent velocity dispersion, and δθ int are considered. The turbulent velocity dispersion value used here is based on the line width in N 2 H + (J = 1 − 0) toward the center of the core (Kandori et al. 2005 ). The radial distribution of the line width is confirmed to be flat within the radius of 70 ′′ (see also Aguti et al. 2007) , and the mean turbulent velocity dispersion for the core was therefore set to the same value as that toward the core center. The difference in the velocity dispersion between the central spectrum and the composite spectrum of the nine central positions was used as the uncertainty in the turbulent velocity dispersion.
Stability and Evolutionary Status of the Core
Given the detailed magnetic field structure and other physical properties now known for FeSt 1-457, this starless core can serve as a good laboratory for studying the initial conditions of star formation. The ability of the magnetic field to support the core against gravity was investigated using the parameter λ = (M/Φ) obs /(M/Φ) critical , which represents the ratio of the observed mass-to-magnetic flux to a critical value, 1/2πG 1/2 , suggested by theory (Mestel & Spitzer 1956; Nakano & Nakamura 1978) . A value of λ ≈ 2.0 (magnetically supercritical) was derived in the present case. The critical mass-to-flux ratio for the case of a disk geometry was used in the present study. The numerical coefficient is slightly different for the spherical geometry case (Bonnor 1956; Ebert 1955 ). Thermal support is also important when considering the stability of low-mass clouds, and the approximation of M cr is accurate to within approximately 5% for M core < ∼ 8M mag (McKee 1989). The Bonnor-Ebert mass calculated from the effective sound speed and the external pressure of the core is M BE = 1.19 M ⊙ (Kandori et al. 2005) . The contribution from both the thermal and turbulent pressure is included in the mass via the effective sound speed. The obtained critical mass of the core, M cr = 2.96 M ⊙ is comparable to M core , suggesting a nearly critical state.
FeSt 1-457 appears to be not far from the critical state just before or after the onset of dynamical collapse to form star(s). Radio molecular line observations have not detected a signature of gas infalling motion in the core, and furthermore, possible oscillating gas motion in the outer shell of the core has been reported (Aguti et al. 2007 ). The kinematic status of the core is consistent with the present results for the nearly critical feature of the core. It is noteworthy that the magnetic or thermal/turbulent pressure alone cannot support the core. Further diffusion of magnetic fields and/or turbulent dissipation would lead to the onset of the dynamical collapse of the core. Note that this is based on a picture of the relatively isolated star formation. External compression of the core (e.g., Frau et al. 2015 for the possibility of the cloud-cloud collision in the Pipe Nebula) may also initiate the star formation in the core.
Rotation of the core does not affect its stability. The rotational kinetic energy of the core is only approximately 1% of the gravitational energy (Aguti et al. 2007 ). Uncertainty arising from the use of the plane-of-sky field component increases the importance of magnetic support. The magnetic field close to a pole-on geometry leads to the condition M cr > M core (subcritical). Therefore, 3D modeling of the polarization structure is desirable in order to determine the line-of-sight inclination angle of the core's magnetic axis.
The formation of a nearly critical core accompanied by a distorted magnetic field is an open problem. Consideration of the interplay among gravity, thermal pressure, and turbulence is necessary in order to understand the formation and evolution mechanism of FeSt 1-457. Quasi-static contraction under the support of a magnetic field (Shu 1977 ) requires a strong magnetic field, and this is not the case for FeSt 1-457 (λ ≈ 2, magnetically supercritical). In the other extreme, supersonic turbulence can produce cores that collapse dynamically and that are accompanied by highly supersonic infalling motion (e.g., Mac Low & Klessen 2004) . This is also not the case for FeSt 1-457 because nearly critical stability was shown in the present study and radio observations (Kandori et al. 2005; Aguti et al. 2007 ) showed quiescent kinematic gas motion in the core. Core formation between the two extreme models may account for the formation of The relative importance of the magnetic field for the support of the core is investigated through the ratios of the thermal and turbulent energy to the magnetic energy, which are expressed as β ≡ 3C 2 s /V 2 A and β turb ≡ σ 2 turb,3D /V 2 A = 3σ 2 turb,1D /V 2 A , where C s , σ turb , and V A denote the isothermal sound speed at 9.5 K, the turbulent velocity dispersion, and the Alfven velocity, respectively. The numerical coefficients differ in the equation depending on whether the velocity dispersion is in 1D or 3D. These ratios were found to be β ≈ 1.88 and β turb ≈ 0.17. FeSt 1-457 is dominated by a static magnetic field and thermal support with a small contribution from turbulence. Turbulence could be an important parameter in the formation and development of the core, although it seems to have already mostly dissipated at the observed stage in the prestellar evolution. Therefore, a static magnetic field, the predominant component of anisotropic pressure in the core, should act as a key parameter controlling the star formation process in FeSt 1-457. Figure 8 shows the relationships among the orientations (position angles) of the axis of the elongation of the core (θ elon ≈ 90 • ), the rotation axis (θ rot = 140 • -160 • , Aguti et al. 2007) , and the magnetic field axis (θ mag = 179 • ). Note that the elongation of the core in the outermost region is roughly perpendicular to the rotation axis. As shown in the figure, the orientation of the elongated (disk-like) structure in the central region is clearly perpendicular to the magnetic axis. This geometrical relationship supports the occurrence of mass accretion along magnetic field lines, as suggested by previously reported theories (e.g., Galli & Shu 1993a,b) or the magnetohydrostatic configuration (e.g., Tomisaka, Ikeuchi, & Nakamura 1988). For M mag > M BE , a magneto-hydrostatic configuration can produce a flattened inner density distribution with its major axis perpendicular to the direction of the magnetic field lines (Tomisaka, Ikeuchi, & Nakamura 1988), which is consistent with the observed magnetic geometry and extinction distribution of the core. There is a slight misalignment between the rotational and magnetic axes. The initial angular momentum of the core was likely not well aligned with the magnetic axis. Note that the orientation of the magnetic axis is consistent with that of the large parsec-scale magnetic field (Alves & Franco, 2008) , and both are roughly perpendicular to the filament axis of the Pipe Nebula, which is indicative of the formation of the magnetically controlled structure on both large and small scales.
The present study reveals the stability and evolutionary status of the starless core FeSt 1-457. Both the magnetic and thermal properties of the core suggest that the stability of the core is in a nearly critical state, although the core is magnetically supercritical. The hourglassshaped magnetic field around FeSt 1-457 is indicative of the core formation history, as suggested by its steep magnetic curvature. Since magnetic or thermal/turbulent pressure alone cannot support the core, it was concluded that further diffusion of the magnetic field and/or turbulent dissipation would lead to the onset of dynamical collapse. On the basis of these observational results, FeSt 1-457 can be regarded to be in the earliest stage of collapse, i.e., a stage before the formation of protostar(s) and the development of the (supersonic) infalling gas motion, following the attainment of the supercritical condition. These properties would make FeSt 1-457 one of the best prestellar cores for future studies of the initial condition of star formation.
al. 1987). Furthermore, integral-or S-shaped magnetic fields have also been observed under similar conditions (e.g., Figure 6 of Vallée 2003).
These three types of magnetic geometry can be explained by the superposition of a parabolic field and a parallel uniform field or a uniform field inclined on the plane of the sky. An example of a parabolic case is shown in Figure S1 (a). The curvature in this case is C = 1.0 × 10 −4 pixel −2 and the polarization degree is proportional to the amount of dust calculated based on the structure of the Bonnor-Ebert sphere. The circle indicates the boundary of the core. Figure S1 (b) shows the parabolic field superimposed on the parallel uniform field, yielding an hourglass-shaped field, and Figure S1 (c) shows the parabolic field superimposed on an inclined uniform field, yielding an integral-shaped field.
In the present study, integral-shaped magnetic fields were observed for FeSt 1-457, as shown in Figure 1 . The ambient (uniform) off-core field was slightly inclined (θ off = 165 • ) with respect to the magnetic axis of the core (θ mag = 179 • ). After subtraction of the off-core polarization components, the parabolic field shown in Figure 5 was obtained. • ), the rotation axis (θ rot = 140
• -160 • ), and the magnetic field axis (θ mag = 179 • ) superimposed on the dust extinction (A V ) map taken from Kandori et al. (2005) . Note that the elongation of the core in the outermost region is roughly perpendicular to the rotation axis. The step of the A V contour is 3 mag. A value of A V = 41 mag was found near the center. The center of the map is (R.A., Decl.)=(17 h 35 m 45. s 0, −25
• 33 ′ 11. ′′ 0, J2000), and the resolution of the A V map is 30 ′′ . The small dots on the map are the measurement points of extinction. Figure S1 : Schematic of the three dense core magnetic field geometries.
